Abstract
Introduction
The diverse cellular makeup of the immune system enables it to face the daily challenges confronted by both self and non-self antigens. Many of the functional roles of these diverse cell types, however, are only starting to be understood.
T regulatory cells (Tregs) are a subset of T cells that are now increasingly appreciated for their role in immunological defence. Described in the early 1970s by Gershon and Kondo as T cells that were able to
suppress immune responses, they were given the early name of suppressor T cells [1] . At that time it was believed that these suppressor T cells were able to mediate their function by secreting antigen-specific factors [2] . However, as research progressed, the inability to isolate and/or demonstrate the function of the suppressor T cells ultimately led to their downfall, with some researchers going so far as to question their existence [3] [4] [5] [6] .
The interest in suppressor T cells was revived in 1995 when a Japanese group led by Dr Sakaguchi demonstrated that a small sub-population of T cells (<10% of the total CD4 T cell population) expressing the interleukin (IL)-2 receptor ␣-chain (CD25) was directly responsible for preventing autoimmune disease in mice; thus, Balb/c nu/nu mice (abnormal thymus) that adoptively received a CD4 T cell pool deficient of the CD4
+ CD25 + T cell subset spontaneously developed autoimmune diseases, such as thyroiditis, gastritis and adrenalitis in a dosedependent fashion [7] . This newly defined sub-population of CD4 + [8] [9] [10] [11] [12] [13] [14] [62] . Due to the high homology (90%) between human and mouse FoxP3 (Fig. 2) [65] . The binding to IL-2 can only occur after the interaction between FoxP3 and the nuclear factor of activated T-cells (NFAT) [65, 66] 
CD25 + T cells, whose existence has been confirmed by other research groups, has opened new avenues of research in a vast array of medical disorders, including host versus graft rejection, infections, cancer and autoimmune diseases

Alpha E integrin (CD103)
CD103 (alpha E intergrin) is responsible for homing of the immune cells to sites of inflammation by controlling the adherence of conventional T cells to epithelium in the gut
Interleukin-2 (IL-2)
Prior to activation Tregs bind IL-2, but generally do not produce this cytokine [142, 143] (Fig. 4) increase was over 100-fold [185] . [192] [193] [194] [195] [196] [190, 191] Table 2 ) [197] [198] [199] [200] [201] [202] [203] [204] [205] . [206] .
Helicobacter pylori infects over half the world's population, but only 10-15% of the infected individuals actually display any symptoms of the infection. This suggests that a compromise has been reached between the host and microbe over time allowing the microbe to colonize the host without inducing any sign of disease. CD25 depletion in mice prior to or during chronic Helicobacter infection did not affect overall bacterial loads or the severity of the disease [179]. Chronic Helicobacter infection is characterized by the secretion of Th1 cytokines; however, after depletion of CD25, the immune response shifts to a Th2 response, as suggested by the increased levels of IL-4 and IL-5. This shifted response lasts several weeks, despite only a transient depletion of CD25; however, it has no effect on the gastric inflammation. In the same study, depletion of CTLA-4 also caused a Th1 to Th2 shift and resulted in a decrease in the severity of the gastritis. This response was probably due to the multiple cellular pathways that CTLA-4 is involved in and not just simply the loss of function from the CTLA-4-expressing Tregs. Furthermore, FoxP3, IL-10 and TGF-␤ all increased 1 month after H. pylori infection in C57BL/6 mice as compared to non-infected control mice; in the case of FoxP3 the
Viral infections
CD4 + CD25 + Tregs have been studied in several viral infections, the best studied being herpes simplex virus (HSV), HIV, SIV, Friend virus, hepatitis B virus (HBV) and hepatitis C virus (HCV) (
Some studies have focused on acute infection (SIV, HSV), others on the chronic phase of infection (HCV, HIV, Friend virus, feline immunodeficiency virus [FIV], cytomegalovirus [CMV], EpsteinBarr virus [EBV]). From these studies several theories have evolved in which CD4
HCV, which is transmitted primarily by blood, infects over 170 million people worldwide. In chronically infected HCV patients, the levels of IL-10 were found to be significantly higher than patients that were not displaying classic HCV symptoms [199] . [13, 221, 222] . Immune responses to both viruses are regulated by feedback systems of the host and pathogen [222] 
